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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an electronic component, sucli as a 
contact of an electric connector which is extremely small, that is, its entire length 
is approximately 5mm and blocking length of a plating blocking layer is 
approximately 0.2-1 mm, which prevents solder of a solder plated part from 
heaping up other part during a surface mounting process. 
SOLUTION: In an electronic component which has a contact 1 such as a micro 
electric connector, a nickel oxide layer 4 with approximately 50-5000&angst; 
thickness is formed between a terminal section 2 which is fitted to a solder 
plating part and a contact section 3 which is extrapolated from the terminal 
section using anodic oxidation with an aqueous solution which mainly contains 
alkaline solution, and movement blocking function of molten solder is provided for 
this nickel oxide layer 4. 
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CLAIMS 
[Claim(s)] 

[Claim 1] Electronic parts characterized by having the member which prepared 
the nickel oxide layer by anodic oxidation by the water solution mainly concerned 
with alkaline liquid between the component for performing soldering, and other 
components installed succeeding this component at the times, such as a 
mounting process. 

[Claim 2] Electronic parts characterized by having the member which prepared 
the nickel oxide layer with about 50-5000A [ in thickness ], and a width of face of 
about 0.3-2.8mm by anodic oxidation by the water solution mainly concerned 
with alkaline liquid between the component for performing soldering, and other 
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components installed succeeding this component at the times, such as a 
mounting process. 

[Claim 3] The anodic oxidation by the water solution mainly concerned with said 
alkaline liquid sets a solution to one in the following group, and is a meta-sodium 
silicate, a potassium hydroxide, ammonium hydroxide, a calcium hydroxide, a 
sodium hydroxide, a sodium fluoride and the following conditions, and (1) - (3). 

(1) Current density 1.0 - 10.0 A/dm2 (2) Processing time — 2 - 30 seconds 

(3) Solution temperature Electronic parts according to claim 1 or 2 which 

are the range of 30-60 degrees C. 

[Claim 4] Said components of the installed others are electronic parts according 
to claim 1 or 2 with which plating for electric contact is performed. 
[Claim 5] Electronic parts according to claim 1 , 2, 3, or 4 characterized by having 
the contact which prepared the nickel oxide layer between the terminal area to 
which was contacted by the solder ingredient and plating required for soldering 
was performed, and the contact section to which it was continuously installed 
with this and plating for electric contact was performed. 

[Claim 6] Electronic parts according to claim 4 with which width of face of the die- 
length direction of contact of said nickel oxide layer is especially characterized by 
being 0.3-2. 8mm more than 0.2 mm. 

[Claim 7] The circuit apparatus using electronic parts given in said claim 1 thru/or 
6. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the electronic parts, 
especially the microminiature electronic parts which prevented that the solder of 
the configuration section to which solder plating is performed or, which is 
contacted with a solder plating part in a surface mount process etc., for example, 
a terminal area, had been damp, other parts, for example, contact section etc., 
etc., and moved to it about electronic parts, for example, an electrical connector, 
contact of a leadframe, etc. 
[0002] 

[Description of the Prior Art] Electric connection of the electronic parts carried in 
the circuit terminal and substrate of a wiring substrate, for example, an electrical 
connector, is based on soldering in many cases. The above-mentioned electrical 
connector comes to have the contact as coupling parts. This contact Generally it 
is formed of blanking, folding processing, etc. from a metal plate. In the contact 
section Plating for electric contact is performed in consideration of corrosion 
resistance, conductivity, etc., and, on the other hand, to this contact section and 
the terminal area formed continuously It is plating (depending on solder plating 
and the case, usually) required for soldering so that familiarity by solder may 
become [ soldering in a back process ] well so that may be performed certainly 
and good that is,. There are also cases, such as golden (Au) plating, palladium- 
nickel (Pd-nickel) plating, palladium (Pd) plating, and tinning, this specification - 
this plating - the plating for soldering - saying - being given is common. 
[0003] Moreover, performing anodic oxidation according copper or a copper alloy 
to an oxidation solution in the publication-number 5(93)-82201 No. exhibited on 



April 2, 1993 for prevention of a solder bridge, and forming a copper oxide film in 
it is indicated. By this well-known example, 0.2mm of board thickness and the 
bronze which does not get width of face of 20mm are materials, and selection 
processing is covered and carried out with spreading of masking tape attachment 
or a photoresist, or a rubber-like mask, and a non-processing part performs 
band-like gilding with a width of face of 4mm and band-like solder plating with a 
width efface of 10mm, it covers the necessary section with spreading of masking 
tape attachment or a photoresist, or a rubber-like mask further, and forms the 
copper oxide coat by anodic oxidation. However, in the microminiature electronic 
parts made into the object of this invention, such a method of construction cannot 
be used for being complicated by trouble, becoming. 
[0004] Thus, if it was in contact of the conventional electrical connector, in the 
contact section and a terminal area, gilding and the plating for soldering attached 
and were divided. However, with the miniaturization of the latest electronic 
equipment, the miniaturization of an electrical connector is also required and the 
contact which is the component is also becoming small in connection with it. The 
microminiature electrical part like several mm contact length (mm) is targetted 
especially for this invention. 

[0005] therefore, by contact of gilding which the former attached and was given 
[ above-mentioned ] by the division, and the plating for soldering For example, 
when the terminal area of contact is electrically connected to the terminal area of 
a plated circuit with a surface mount technology, the melting solder from a 
substrate side, the melting solder of the solder plating performed to the terminal 
area itself, etc. should wait in the contact section of contact through the terminal 
area of the contact concerned ~ it had been got wet, or it flowed and there was a 
problem of polluting the gilding part of the above-mentioned contact section. If a 
nickel layer is prepared from the former to this problem between the contact 
section of gilding, and the terminal area which performed plating for soldering, 
the knowledge of the ability to prevent that melting solder has been damp into the 
contact part, and moves at the time of a surface mount process is carried out. 



and it is operation-ized. 

[0006] 

[Problem(s) to be Solved by the Invention] However, in order melting solder is 
damp the account of a top and to prevent a riser and a flow, to the width of face 
of a certain extent being needed for a nickel layer, contact is miniaturized, for 
example, it becomes difficult in tooth space to secure the nickel layer of the width 
efface from which melting solder is damp and the die length (overall length) can 
prevent a riser and a flow certainly by contact not more than about 5mm and it. 
For this reason, the actual condition was that it becomes impossible for the 
migration inhibition function of the melting solder which the nickel layer 
mentioned above to utilize effectively. 

[0007] This invention aims at offering electronic parts equipped with the layer 
which it was made in view of such the conventional actual condition, it sets at a 
surface mount process etc. and the melting solder by the side of a terminal area 

is damp into other parts, such as the contact section, even if die length is short 
contact not more than about 5mm and it, and can prevent a riser and flowing 
effectively, i.e., the contact which has the solder migration inhibition section. 
[0008] 

[Means for Solving the Problem] In electronic parts, such as an electrical 
connector, the above-mentioned purpose of this invention is contacted by the 
solder ingredient, and is attained by having prepared the nickel oxide layer 
formed by anodic oxidation which is mainly concerned with an alkaline solution 
between the configuration section to which plating for soldering was performed, 
and this and other configuration sections installed continuously. 
[0009] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention 
is explained based on a drawing. Drawing 1 is what showed the case where this 
invention was applied to contact of electronic parts, for example, an electrical 
connector, and it is usually equipped with this contact housing of a connector, in 
a block, etc. It is the plating for **** soldering (it is a plating part in order to 



improve familiarity by solder) mentioned above in this drawing when 1 was 
contact, and this was formed from the metal plate and it said roughly. The given 
terminal area 2 which is given very thinly, and usually considers as solder plating, 
and cases, such as gilding, palladium-nickel plating, palladium plating, and 
tinning, also have as mentioned above. It consists of the contact section 3 in 
which it was continuously installed with this and to which gilding was given, and a 
nickel oxide layer 4 prepared among these both. 

[0010] Although especially the configuration of the above-mentioned contact 
section 3 is not limited, like drawing 1 , it is a twin leaf mold or has become a pin 
receptacle mold etc., and this part is a part which contacts contact of the other 
party's electrical connector for each other. On the other hand, although the 
above-mentioned terminal area 2 is inserted and soldered to the through hole 
where the tip usually sharpened cylindrical and establishing in the circuit terminal 
area of a substrate in many cases, as drawing 2 - drawing 3 showed, for example, 
as a flat tip, it contacts Pat Handa 6 and the solder hollow part 7 which were 
prepared on the substrate 5, and may be soldered to them. Moreover, it bends in 
the shape of **** etc., and this terminal area 2 may be formed, as shown not only 
in a straight-line-like case but in drawing 4 . 

[001 1] If the quality of the material of the contact 1 concerning above-mentioned 
this invention is used for a general electrical connector etc., it may be what kind 
of thing and will not be limited to the specific quality of the material. By the 
contact 1 of this invention, as generally mentioned above, by a metal plate 
(tabular contact public funds group ingredient) to press working of sheet metal 
etc., it pierces in a predetermined configuration, bending, narrowing down, etc. of 
a predetermined configuration are processed into this, and it forms. 
[0012] And further, by the contact 1 of this invention, plating for soldering is 
performed to the cylindrical part used as a terminal area 2, gilding etc. is usually 
given to the part used as the contact section 3, and the nickel oxide layer 4 is 
formed between the plating part for soldering of these terminal areas 2, and the 
gilding part of the contact section 3. If it is in formation of this nickel oxide layer 4, 



the nickel layer is prepared beforehand. Before this nickel layer gives plating for 
soldering to the above-mentioned terminal area 2, and gilding to the contact 
section 3, it is prepared in the range applied to the contact section 3 from that 
terminal area 2 of a corresponding part or contact 1 as that substrate. The 
above-mentioned nickel oxide layer 4 is formed in that front face by oxidizing this 
substrate nickel layer. 

[0013] Width efface L of the die-length direction of the contact 1 of this nickel 
oxide layer 4 is set to 0.2mm or more. This width efface being referred to as 
0.2mm or more here in less than 0.2mm When plating with gold at the contact 
section 3, gilding processing liquid infiltrates into a part for the nickel layer as the 
above-mentioned substrate between the contact section 3 and a terminal area 2. 
It is because nickel oxide-ization for the nickel layer concerned will not be 
performed good but the desired nickel oxide layer 4 will no longer be obtained, if 
a part for the nickel layer concerned is polluted (gold may deposit) and there is 
this contamination. That is, it becomes inadequate oxidizing [ of a nickel layer ] 
this at a cause, and it sets at the surface mount process which is a back process. 
When it is going to solder the terminal area 2 of contact 1 to the predetermined 
part of a substrate, the melting solder from a substrate side mainly It is because it 
has been got wet, and it flows and the migration inhibition function of solder 
comes to fall to the contact section 3 side through the terminal area 2 concerned 
also including this melting solder, when the plating for soldering of a terminal 
area 2 is solder plating. 

[0014] the thickness of extent which does not damage the thickness of the 
substrate nickel layer for forming this nickel oxide layer 4 for an abrasion etc. ~ it 
is ~ ****ing ~ for example, about 0.5-micrometer **** ~ it may be thin. In addition, 
the thickness of the nickel oxide layer itself is about 50-5000A. Here, when the 
thickness of a substrate nickel layer is less than 0.5 micrometers, there is a 
possibility that the metal side of a substrate may be partially exposed, and there 
is a possibility that solder may be damp and the prevention effectiveness, such 
as a riser and a flow, may be spoiled. Moreover, even if thickness becomes thick 



too much with several micrometers conversely, when solder is not damp, the 
prevention effectiveness, such as a riser and a flow, does not necessarily 
improve so much and ingredient cost is taken into consideration, the thickness of 
about 0.5-3 micrometers is desirable. 

[0015] In this invention, in order to have oxidized the nickel layer and to have 
formed the nickel oxide layer 4, the effectiveness according to rank was acquired 
by anodic oxidation by the water solution mainly concerned with alkaline liquid. 
The good result was obtained the following condition as a result of the 
experiment of this invention persons. 

(1) Choose an alkaline solution out of each following solution. According to a 
meta-sodium silicate, a potassium hydroxide, ammonium hydroxide, a calcium 
hydroxide, a sodium hydroxide, a sodium fluoride, in addition a request, a 
surfactant, an oxidizer, and organic-acid salts can also be added to the upper 
solution. 

(2) Current density 1.0 - 10.0 A/dm2 (3) Processing time 2 - 30 seconds (4) 
Solution temperature 30-60 degrees C [0016] If this invention is what droplets, 
such as gilding, etc. adhered at the place which must crawl solder non-wanted 
plating contamination, i.e., originally, processing liquid and by choosing 
processing conditions like ****, and became a very thin contamination and is left 
as it is, it will become possible to remove the contamination it becomes 
impossible to prevent wetting wet going up In the case of soldering, and will 
become to coincidence that oxidation is possible. 

[0017] In this invention, the anode oxidation method which uses the alkaline 
above-mentioned solution as a principal component is used. The reason is 
because gilding processing liquid permeates and appears in a part for the nickel 
layer of a substrate, gilding for which it is not asked [ these ] is removed since the 
layer of the gold which deposited thinly is eluted in anodizing liquid in an anodic 
oxidation process, the nickel oxide layer front face where purity is high is 
obtained, solder is [ it sets like the golden plater of the plating for soldering of a 
terminal area 2, or the contact section 3 ] damp and a riser and the prevention 



effectiveness of a flow increase. 
[0018] 

[Example] The quality of the material pierced to the metal plate with a thickness 
[ of beryllium copper (thing equivalent to JIS-C-172GR) ] of 0.1 mm, folding 
processing was performed, and contact (formation object) with a contact section 
die length [ of 2.0mm ] and a terminal area die length of 2.0mm was obtained. 
The nickel layer with a thickness of about 1 .6 micrometers was given with plating 
to the contact section and the terminal area of this contact. Next, while vacating 
spacing of about 0.3mm width efface between the contact section of this contact, 
and a terminal area and giving the gilding layer with a thickness of 0.4 
micrometers to the contact section, the gilding layer with a thickness of 0.05 
micrometers was given to the terminal area as plating for soldering. Then, with 
the anode oxidation method which mentioned above a part for the nickel layer 
exposed between the contact section and a terminal area, that front face was 
oxidized and the nickel oxide layer (barrier layer for migration inhibition of melting 
solder) was formed. 

[0019] Thus, the obtained terminal area of 100 samples (sample) of contact 
concerning this invention was dipped during the solder bath, and the rise 
condition of melting solder was observed. It seemed that the result was shown in 
Table 1. In addition, the nickel layer was not oxidized by this table and the 
conventional example (examples 1-2 of a comparison) which the nickel layer 
itself does not have was also collectively shown in it. Moreover, in the test 
method in this table, MIL-STD applies flux to an examined object, makes an 
examined object immersed in the solder fused around 230 degrees C, and 
means the approach of evaluating the wettability of solder. If it was in the sample 
of the contact obtained by this invention according to the above-mentioned table 
1, in all samples, there was that [ no ] to which melting solder reaches the gilding 
part of the contact section exceeding a nickel oxide layer. On the other hand, in 
the conventional example (examples 1-2 of a comparison) without a nickel oxide 
layer, melting solder was damp, in the sample [ all / the effectiveness / a riser 



and the prevention effectiveness of a flow are small and / (100) almost ], melting 

solder was damp and the riser was seen. 
[0020] 
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ht*!!#lll 














Steffi iLr^Wiaa 


<?> ^ -y ^ Jl/g CO J6 T # 






MI L-STD 


MI L-STD 


M I L-STD 


urn 


0/10 0 


1 0 0/1 0 0 


10 0/100 



[0021] In addition, in the mode of operation of above-mentioned this invention, 
although it was explanation about the case of contact of an electrical connector, 
this invention is not limited to this but, of course, can be applied also to the 
electronic parts which have the member of the same kind from which melting 
solder is damp and a riser and a flow pose a problem. 
[0022] 

[Effect of the Invention] This invention is set to electronic parts, such as an 
electrical connector, as stated to the detail above. While having the members 
(contact etc.) which prepared the nickel oxide layer between the configuration 
section for performing soldering, and this and other configuration sections 
installed continuously at the times, such as a mounting process Since the 
migration inhibition function of higher melting solder is obtained for this nickel 
oxide layer also by small width of face (area) as compared with the conventional 
mere nickel layer. In a surface mount process etc., melting solder is damp in it 



being quite small with less than [ about 5mm and it ], and the above-mentioned 
member can prevent a riser and a flow effectively. In other words, with the 
conventional technique, the very small electronic parts which were not able to 
control migration of melting solder well can be offered according to this invention. 
[0023] If it furthermore adds, nickel front face can be oxidized in this invention, 
removing the very thin film (contamination) of plating. Here, the very thin film of 
plating means nickel plating attached to the part (location which must crawl 
solder) which is not the place which should attach plating essentially, and 
different plating (example: gilding, palladium plating, solder plating, etc.). If 
contact minimum-izes, since spacing of the plating which was being attached, 
divided and made into the contact section and a tail part adjoins very much, it is 
easy to attach the plating of the contact section or a tail part, and it is polluted by 
the pars intermedia. 

[0024] Although this principle is in the inclination which nickel plating originally 
tends to oxidize and crawls solder, if the thin film of the above-mentioned plating 
deposits on the nickel front face, nickel itself will have combined with that plating 
coat, without oxidizing. If the solder which this part was heated and was fused is 
touched, the thin coat of this plating is spread in solder, according to this 
phenomenon, it will be in the condition that solder and nickel joined together and 
were damp, and a non-wanted result will be brought. This invention is collectively 
equipped with the effectiveness that this contamination-plating part can be 
removed, at the oxidation process like the above. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view having shown contact of the connector 
which is the electronic parts concerning this invention. 

[Drawing 2] It is partial drawing of longitudinal section having shown the soldering 
condition of the terminal area of other contacts and substrate concerning this 

invention. 

[Drawing 3] It is partial drawing of longitudinal section having shown the soldering 
condition of the terminal area of another contact and substrate concerning this 
invention. 

[Drawing 4] It is the partial perspective view having shown the soldering condition 
of the terminal area of another contact, and a substrate in the pan concerning 
this invention. 
[Description of Notations] 

1 Contact 

2 Terminal Area 

3 Contact Section 

4 Nickel Oxide Layer 

5 Substrate 
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[Drawing 1] 




3 



[Drawing 2] 
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[Drawing 3] 
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fz^mr-iy h 6^m«i57 mmtx . ^mm^K 

(tT-^ < . H4 i^z^.-ti 0 . mmm 'cmmnm 

[0011] lili^mmzi^h^y^^ h 1 mmi. 



t^aS (K^^tony^^ hffl^M^ffl) ^^ii,7>xJiD 

D ftff ^ii D E^^^^(7)JdI^ Jife LT J^filc L T V ^ S , 
[00 12] ^tT. §^>t;. ^^BHony^^MT' 

. s!rf 2ht^t w^m'rf^zir^^mmm^ # mi 

ffMSixs » ; tfoi^^k- "y ^;ngE4 commiizh -0 X 

'^i'^ffi-riiric. ^(7)Tmtix. ^m&timj^'^-' 

[00 13] <I(7)ig'fti--y^;l'iigP4C03y^'^'M<5D 
^^1j\P\<ri^U±. 0. 2mmm_ht-rS, 

0. 2mm\:}±t'th<r)\i. :iO:>Wi^0 . 2mmM^X 

a, ©MSP 3 tijfeo § ^tei-fc ^ (-^fto si^afM 

lisp 3 t S-?gP 2 i: t^Jra^^XIE mt LXc^-^y 

^mm%\<zmx lx . sit- -y ^/t-Mii^^ ( ^ 

tm^-t^^hii^h^) L. ^(7)?5^3&^fel.i:. Sit- 
■y 'TJimm'itm.it- y "rMtt^miz^ihtvf , 

t^^-^T. tmMX'hmm^T.m:mzii\^x. 3 

y^^ M t04^i^gP2 *SKOF/f.€t0^5>(c^H#ttL 

J; 3 Ltzw^. mmm-^^mwf-m^jLh lx. s 
BJi^Bai#i6-c, ^tmTm2imtx. mm.m3\mz 

i.o^zti:ht-^^oXhh. 

[0014] ^(Dm\t=~'y'r)VmUA ^fmthtzi^ff^ 

mxhixii2:i<.mi.\iQ. 5 umm.(nm<m\^i^<^ 

5 0 0 0 kWKX'h I) o i i T\ Ttfi" -y y)Vm(7M 
^ifQ. 5 p.mMmi^^l<Z\i. gP^^WCTtfit^^MH 

Xhi^&^hb. 0. 5-3/im|igt7)JJ§^iift L 

[0015] ^%mx\±. -'v'rm^mitLxmit- 



(4) 



10-247535 



(1) nvA y mmmrAi^mmi^ x o mm^^ „ ^ f 

y^m-fh'J'y^. 7KM'ft;^?U^A, 7mitTy=e-^ 

(2) m^I^^ 1. 0-10. 0A/din2 

(3) 5^IiB§rBl 2-3 0# 

(4) 3 0-6 0°C 

[0016] *^B^{i^!!m?Si: . ^?!m^fr^±54(7)^D< 



[0017] :^^mxn. ±iET/^^ V'\i^)mmi±f& 
^^tixmmmmmitm^mi. ^comm. m 

ti. ^mc^mti^ii^'o'^mimmmmtiib^^x' 

[0 0 18] 

[mmm] *f«*^xu y -^i.^ (jis-c-1720 
RfflSi^io) 0 . 1 mm(r)^mm^zim^ . in 



2. Ommcriay^^^h ifM^) "tWz, Zcoay^ 

::^hcommmb^i'mz^-,^^zx->xm$mi . eu 

mw,z\i.^m¥i\m^'i % t ixm^ 0 . osumco 

x-^x. ^(^mmmimmix . mit-'y^n-su 

[0019] ^COX 0 liZLXni^titi. 

y^^hco^yrii- mm) 1 0 o^cont^m^:. ¥ffl 
mi. mnz^^uzia<xh-ofz. ^j^. mm^zn. - 

>y ^/I^Mvi^^'K'ftJiaS iiX c ^=5r>5i^ ^ . - 'y ^fVM § 

f*i^:V\ S£*M (itiif^Jl-2) tfjf^TS^L/-c„ t 

tz . mmx-(7nmijm^zii^ ^x. m i l - s t d t a . 
mmm^z y^y^x^mmL. 230 'cmm-mm l 

■r-i.:^ra&v^^„ mMi\,zxhh. if^m^zx-^xn 
fz-jy 9^ h^^yyMzh-oXii. ^xco-^yy°Mz 
fci'-c- mm.^mtmt--y'r>\.Mmmix. mmm 
c^)-4ti^)'^^m-i^izmmti hcon^st^-^tz. mz^l 
X. m.it-v'rmmm^K %m\ (Jt$^fiji-2) 

<. \m±x (100*) (n^yrMznux. 

m(^Mh.}Lmti^^^tifz. 
[0020] 

[^1] 







JttS«>!ll 


















CD 




MI L-STD 


M I L-STD 


M I L- STD 




0/10 0 


1 0 0/1 0 0 


10 0/100 



[ 0 0 2 1 ] . m.w&mmmfmx:\i. nm< 

-n-^-^^ ^ayny-^ ^ V(mi-^\z-^\-^X<mmX'h-^fz 

if. ^%mi. Mzw<ji.^ixf . 'm?m<yymix}L'f? 
0 '¥&mmmh tih^mnmm^^^hnF^mz t 



'!nmmi-fh^bis^x:%i>^ 

[0022] 



(5) 
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m i^y^i'htcE') zcomit-yy 
[ 0 0 2 3 ] § i^znmtt t , *^0^T-(ift -5 § tor 

[00 24] zcommii.. -v^yPft-^ ^ii^^iS-fbS 



mm-it^tmz^</^isb-o%mmk'i^'i>Lxv^^^ .la) 
m^mm.^timMkLtzii^f3zm-ti zco^-^^ 
com^^&m:b^i^fz^^zi!^w^Lx lsv\ zcrmmizx 
-yXiiA.fz fc - V imtitzm^b ^ o ^ma 

mi] ^mizmmTm&xh^^^-^ f(^^yf 

^hi^^Lfzmwmxh^. 

m2]:^%mi,zmm<7)ay^^i>h<7)m-mtmmb 

(^^mnimm^TT^Lrzm^mmmmxii^ , 
[03] ^^9tBmzmhW)ayfi^h(^)mi'§^tmmt 
(^)^miiir-mi:^^ifzmj^mmmmxhi » 

1 ny^'^'h 

2 S^gp 
3 
4 
5 



[01] 



[02] 



[03] 






V,.- 












[04] 
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(72) ^Hj^ mm #z 



